and their disputations were many. About 1928, he wrote an article in "The Spectator", in which he criticised the use by Wright and his colleagues of hypertonic saline, eusol, and Carrel-Dakin tubes in the treatment of war wounds, which were still discharging pus 10 years after the end of the war. This he said proved that "Sir Almroth Wright was Sir Almost Wrong!" In 1906 Shaw produced "The Doctors' Dilemma," a brilliant satire on the medical profession in which Wright was caricatured as Sir Colenso Ridgeon.
Such was the physical and mental environment in which Fleming worked from 1906 for the rest of his life, broken only between 1914 and 1918, when Wright, Fleming and colleagues set up an Army Laboratory in Boulogne to investigate infection of war wounds. Here they were joined by three now well-known Queensmen, Sir Thomas Houston, Sir William Thomson and Dr. John Rankin.
The laboratory in which I worked with Fleming for five years was about 12 feet square, situated in a turret in one corner of the hospital on a mezzanine floor, with two windows overlooking Praed Street, close to Paddington Station. In this room, ridiculous in size according to present day standards, with simple equipment, Fleming made, apart from his other work, his two outstanding discoverieslysozyme and penicillin.
When I arrived at St. Mary's I knew little bacteriology but by dint of Fleming's tuition and burning the midnight oil, I soon learnt enough to be able to co-operate in some experiments on the power of the white cells of the blood to kill disease germs and the effect of common antiseptics on the white blood cells. Early on Fleming began to tease me about my excessive tidiness in the laboratory. At the end of each day's work, I cleaned my bench, put it in order for the next day and discarded tubes and culture plates for which I had no further use. He, for his part, kept his cultures of disease-producing organisms grown from infections in hospital patients, for two or three weeks until his bench was overcrowded with 40 or 50 cultures. He would then discard them, first of all looking at them individually to see whether anything interesting or unusual had developed. I took his teasing in the spirit in which it was given. However the sequel was to prove how right he was, for if hd had been as tidy as he thought I was, he would not have made his two great discoveries-lysozyme and penicillin.
Discarding his cultures one evening, he examined one for some time, showed it to me and said "This is interesting." The plate was one on which he had cultured mucus from his nose, some two weeks earlier, when suffering from a cold. The plate was covered with golden yellow colonies of bacteria, obviously harmless contaminants, deriving from the air or dust in the laboratory, or blown in through the window from the air in Praed Street. The remarkable feature of the plate was that in the vicinity of the blob of nasal mucus there were no bacteria; further away another zone in which the bacteria had grown but had become translucent, glassy and lifeless in appearance; beyond this again were the fully grown, typical, opaque colonies. Obviously something had diffused from the nasal mucus to prevent the germs from growing near to the mucus, and beyond this zone to kill and dissolve bacteria which had already grown. This observation proved to be the beginning of an investigation which occupied us for the next few years. As my scholarship lasted only one year, I was appointed to a Beit Memorial Research Fellowship for three years to continue our research-research which enabled me to write a thesis for my M.D.
Fleming's next step was to test the effect of fresh nasal mucus on the germ, but this time he prepared an opaque, yellow suspension of the germ in saline, and added some nasal mucus to it. To our surprise the opaque suspension became in the space of less than two minutes as clear as water, the bacteria being completely dissolved. Immediately afterwards he tried the effect of tears from the eye on the germ suspension. A single drop of tears dissolved the germs in less than a minuteit was an astonishing and thrilling moment. For the next five or six weeks, our tears were the source of supply for this extraordinary phenomenon. Many were the lemons we used (after the failure of onions) to produce a flow of tears. We used to cut a small piece of lemon peel, squeeze it in front of an eye while looking in the mirror of a microscope. Then with a glass Pasteur pipette, drawn out to a fine rounded point and a rubber teat, we collected the tears into a small tube, ready for tests. In this way I often collected a quarter to a half a teaspoonful of tears. The demand by us for tears was so great, that laboratory attendants were pressed into service, receiving threepence for each contribution. This gave rise to a cartoon in "Punch", showing a brawny man caning boys, lying over a stool, while their tears poured into a jar on the floor beneath their heads.
Wright, who delighted in constructing new words from Greek roots, gave the name "lysozyme" (an enzyme with power to dissolve) to the substance, and M. lysodeikticus to the susceptible organism (showing dissolution). Further investigations showed lysozyme to be present in every tissue and secretion of the human body. Some hundreds of bacteria were next tested for their susceptibility to lysozyme and only bacteria virulent for man (e.g. typhoid, cholera and dysentery organisms) were found to be completely resistant to its action. The conclusion arrived at was that lysozyme was one of the natural defences of the body against infection.
In December 1921 Fleming read a paper on lysozyme before the Medical Research Club (an exclusive club limited to 50 members composed of the most outstanding workers in medical research). I was present at this meeting as Fleming's guest. His paper describing his discovery was received with no questions asked and no discussion, which was most unusual and an indication that it was considered to be of no importance. The following year he read a paper on the subject before the Royal Society, Burlington House, Piccadilly and he and I gave a demonstration of our work. Again with one exception little comment or attention was paid to it. The exception occurred when Fleming went for refreshment, while I attended to the demonstration. An elderly gentleman with a Van Dyck beard showed interest and questioned me about lysozyme. I showed him its properties and its resemblance to other enzymes in the human body and we had an interesting discussion. He thanked me and passed on, but meanwhile I had not realised that Fleming had returned and was listening to our discussion. Fleming said "You are a brave man, do you know who that was?" I said "No", and Fleming said "That was Professor Starling, the greatest living authority on enzymes, but don't worry, you acquitted yourself very well." By this time, as our friendship grew, I was "Ally" to him and he was "Flem" to me. I had become engaged and married to a New Zealand 'cellist, who had given recitals in London, Australia and New Zealand and was teacher of the 'cello at the London Polytechnic School of Music. My wife and Fleming's wife, Sareen, became great friends and we were frequently invited to spend week-ends at Fleming's house, "The Dhoon", Barton Mills, Suffolk-a house with a large garden, full of fruit, vegetables and flowers, and the river Lark at the end of the garden. There was a boat-house with a punt and rowing boat, and we used to go fishing for dace, chubb and perch, but especially for the killer fish, pike. On one occasion we caught a large female pike, full of eggs. We took it back to the laboratory and tested the tissues for lysozyme which was found in all tissues examined. However to our surprise the highest concentration of lysozyme was in the pike's eggs. Thence it was but a step to test hen eggs, and hen egg white proved to be the most potent source of lysozyme ever found. Diluted almost one million times, it dissolved the susceptible organism in 18 hours at body temperature. Thus ended the collection of tears.
Fleming next sent me to the Ministry of Agriculture Laboratories at Weybridge, Surrey, where I collected tears from the eyes of horses, cows, geese, rabbits and guinea pigs (farmyard pigs were impossible!) Lysozyme was present in variable amounts in all samples. About this time, Dr. Richard ("Dickie') Hunter was acting as Prosector at the London Zoo. He wanted a month's leave and asked me to act as his deputy, to which Fleming agreed. This involved daily visits to the Zoo to carry out post-mortems on any animals which had died. Among the animals on which I carried out post-mortems were, a tiger, a Macacus rhesus, a macaw, and numerous fish when the glass front of a tank in the aquarium broke resulting in 100 per cent mortalitv of the fish. I collected numerous specimens from these animals, which I took back to the laboratory, and all samples were found to contain lysozyme in greater or less deeree. Since that time, more than 2,000 scientific papers on lYsozYme have been published from all over the world, and some years later Fleming told me his discovery of lysozyme gave him more satisfaction than his discovery of penicillin.
In 1928 came the great discovery of penicillin and again the same sequence of events occurred, when he found on a two weeks old culture plate of staphylococci, grown from an infected wound, a green mould which had caused the golden yellow colonies of the germ in its vicinity to become translucent, colourless and dead. Fluid cultures of the mould killed many different bacteria causing serious disease in man. The name he gave to the extract was Penicillin-the mould was Penicillium notatum. This was the first and greatest of antibiotics. Fleming did not realise how impure his extract was, and the penicillin in his extract was little more than one-millionth part of the fluid-the proportion of gold in the sea is greater. Subsequent events are well known-the short life of the mould extract, its lack of damage to blood cells and tissues, its ability to cure certain infections in rabbits, and topically in the human eye and skin infections.
In 1929 Fleming read a paper on penicillin at a meeting of the Medical Research Club, of which I was now a member, and suggested the possible value of penicillin for the treatment of infection in man. Again there was a total lack of interest and no discussion. Fleming was keenly disappointed, but worse was to follow. He read a paper on his work on penicillin at a meeting of the International Congress of Microbiology, attended by the foremost bacteriologists from all over the world. There was no support for his views on its possible future value for the prevention and treatment of human infections and discussion was minimal. Fleming bore these disappointments stoically, but they did not alter his views or deter him from continuing his investigation of penicillin.
About The miraculous cure of the patient with meningitis led Fleming to decide that production of penicillin on a large scale was now essential and he asked me to raise the matter at one of our weekly meetings at the Ministry of Health, while he for his part would discuss it with Sir Andrew (later Lord)' Duncan, the Minister of Supply, an Ayrshire man and a friend of Fleming. I spoke to Sir Wilson Jameson, Chief Medical Officer of the Ministry of Health, and he was sufficiently convinced to refer the question to the Permanent Secretary and the Minister of Health. Both Ministers strongly supported the mass production of penicillin at a meeting of the War Cabinet. The result was the formation on April 5th, 1943, of the Penicillin Committee with Sir Cecil Weir, Director General of Equipment, as Chairman; Fleming, Florey, Sir Percival Hartley (M.R.C.), myself and representatives of pharmaceutical industries (Glaxo, Boots, B.W., I.C.I., B.D.H.) were invited to become members. The main terms of reference were-abundant and rapid production of penicillin, sharing of information on its production between manufacturers in Great Britain and U.S.A. and reservation of penicillin for use by the Armed Forces of the Allies to treat war wounds. It was first used in the North African Campaign, and Sir Ian Fraser was among the first surgeons to administer it therapeutically with striking success. Unfortunately two American research workers took out patents on production methods, which would have given them a monopoly on penicillin production and power to use the word "penicillin" as a trade mark. Fleming was very annoyed and said "I found penicillin and have given it free for the benefit of humanity. Why should it become a profit-making monopoly of manufacturers in another country?" As a result of discussions between the British Government and the Government of U.S.A. the patents were annulled and penicillin could be produced by any manufacturer with the ability and resources to do so.
As time went on, Churchill decided that plans for the mass production of penicillin were lagging, so he formed the Penicillin Production Committee, consisting of Sir Percival Hartley (Chairman), Professor Raistrick (Mycologist), myself (Ministry of Health), with Mr. Denton (Ministry of Health) as secretary. Our terms of reference were to scour the country and find a suitable building for early mass production of penicillin; the Chairman to report progress weekly to the Prime Minister. Numerous buildings were inspected and eventually the factory of Distillers Company at Speke, Liverpool, was chosen. Thenceforward the production of penicillin by modem methods proceeded apace, using 40,000 gallon tanks in a hermetically sealed system, instead of thousands of bottles.
Fleming developed a method of growing the penicillin mould on black X-ray envelope paper, placed on the surface of a culture plate. In order to preserve the mould growth on paper permanently he obtained a supply of crude spectacle lenses from his brother Robert who was an optical manufacturer. He cut a circle of the paper with the mould growth in the centre and sealed it hermetically with cement between two crude lenses. He made about a dozen of these and gave one to our son, and on it he wrote in his copper plate handwriting, "One of the first cultures of P. notatum to be made in this way. Alexander Fleming to John Allison." Thirty years later it is still perfect. Later when Queen Elizabeth (now the Queen Mother) visited St. Mary's Hospital as Patron, he presented her with a similarly preserved culture of the Penicillium mounted in tortoiseshell. He also prepared about a dozen others mounted in imitation tortoiseshell, one of which he gave to me. He wrote on the reverse side, "The mould which makes Penicillin. Alexander Fleming 1948." Fleming was knighted in 1944 for his services to humanity, and in 1945, Fleming, Florey and Chain were awarded the Nobel Prize for the discovery, purification and application of penicillin in the prevention and treatment of infections in man. Among the more than 50 honorary degrees, medals, fellowships and lectureships conferred on him from all over the world, he was the first foreign citizen to receive the United States Medal of Merit. He was made Honorary Freeman of Darvel, Clhelsea and Paddington where he was born, lived and worked.
Fleming the man was short, broad-shouldered and deep chested, and his eyes keen and expressive. His memory was described as phenomenal by his contemporaries, and my close association with him for many years confirmed this opinion. During these years as pupil and friend, I never saw him lose his temper or speak ill of anyone, although on occasions when he was annoyed, his eyes could flash fire and a look was more expressive than the spoken word. I can only remember one serious disagreement between Fleming and his master, Wright. In the publication of a paper on penicillin he wrote, "It is suggested that it may be an efficient antiseptic for application to, or injection into areas infected with penicillin -sensitive microbes." Wright demanded the suppression of this statement, as it was contrary to his own strong belief, that the natural defences of the body, including lysozyme, were alone effective against infection. Fleming did not yield to this demand and this memorable and prophetic statement was published in June 1929, twelve years before penicillin was first used successfully to cure infections in man.
Fleming has been described as taciturn and laconic, but he was a good listener, quick to grasp the essentials of a discussion and give the coup de grace to any ill-conceived theory. In informal discussions, he delighted to take views opposite to those expressed, although he often secretly agreed with them, and in this way he often extracted valuable ideas for experimental work. He used this technique, as I know by experience, to assess the originality and agility of mind of young workers, and to encourage them in clear thinking and reasoned argument. He was not a great lecturer, but he had the gift of lucid exposition and made up in sincerity what he lacked in eloquence. His phenomenal memory and quick mind served him well in reading medical journals; his reading was done in short spells and he could not remain inactive for more than half-an-hour or so, whether in the laboratory, at home or at his country house. Like all great men, he had his early disappointments, particularly in the total lack of appreciation by his medical colleagues of his discovery of lysozyme and penicillin. Outwardly he appeared indifferent, but I and others sensed his inward feeling of frustration at the time-vindication and time of glory were still to come.
Although he was fond of people and company and made many friends in different walks of life, he was not easy to know intimately, due perhaps to his modesty and diffidence. He and his wife, Sareen, to whom he owed much, were excellent hosts and entertained much both at his flat in Chelsea and at his country home in Suffolk. He had a keen artistic sense and was no mean performer with water colours. On one occasion at Barton Mills he depicted in water colours a Turneresque painting of his guest, a Professor of Medicine, lying in a hammock in the garden. He was persuaded to enter the painting at an exhibition by the Royal Society of British Water Colour Artists. This he did under the nom-de-plume of "Peter Turnbull", and to his surprise it was accepted and hung, but he bought it back via one of his medical colleagues.
He loved to go to auctions of pictures, old silver and glass, and garden shrubs and bulbs. For example, on one occasion I went with him to an auction of shrubs and bulbs at Moorgate in the City. He bought for £1.75 a sack of 500 "King Alfred" daffodil bulbs. Of these Professor Pannett, Dr. Leonard Colebrook and I, each bought 100 and the remaining 200 went into his garden at "The Dhoon". One day in 1924 in the laboratory he was reading "The Times" and he remarked to me "I see there is an auction of pictures at Sothebys, does anything interest you?" I looked at the list and said "There are some etchings by Whistler which would appeal to me". He said, "Let us go and see them", and off we went to Bond Street. The Whistler etchings were auctioned for £30-£35, a figure at that time beyond my pocket. However another item was a folder containing three unframed etchings by a then unknown artist called Picasso. Fleming suggested I bid for them and as two of them were studies of human heads, I said I would and asked him how much I should bid. He said "Try £3" and to my surprise there was no other bid and I took home my three Picassos. Forty-two years later, I took the Picassos and a lithograph by Sargent, the American painter, which I had bought for £1.75 at the same auction, back to Sotheby's where they were sold for a considerable profit.
The first book on penicillin to be published during Fleming's lifetime was "Miracle Drug" by David Masters. I purchased a copy for our son, then aged 12 years, and on the cover page I have got the signatures of Fleming, Florey and Chain, the three Nobel Prize winners. Fleming wrote, "I hope this will inspire you", Alexander Fleming, March 26th 1947. Flemings handwriting was small and copperplate and I still have several of his letters. The beautiful neat draughtsmanship of his lantern slides and innumerable diagrams and tables in black and white and in colour, prepared both for teaching purposes and for illustration in scientific journals, may be seen, preserved and treasured in the Wright-Fleming Institute-, St. Mary's Hospital. He was for many years an honorary member of the Chelsea Arts Club and numbered many artists among his friends. He was also a member of the Three Arts Club, and he took me as guest to both clubs, where he introduced me to a number of world-famous artists (Dame Laura Knight, Wilson Steer, Lamoma Birch). He was a keen and expert photographer and applied his skill in this art, both in the laboratory and as a leisure occupation, with excellent results. He played a vigorous game of billiards and snooker and could defeat younger and more experienced players at tennis, golf and croquet. At Barton Mills in the summertime we played croquet and clockgolf at night in semi-darkness with candles placed alongside the croquet hoops or at the hole in clock golf. He was almost unbeatable at chess and draughts and played a good game of bridge.
Of all his leisure activities, there is no doubt that gardening gave him his greatest pleasure-fruit, flowers and vegetables grew in profusion at "The Dhoon." He had "green fingers" and was forever experimenting with cuttings, crosspollination, grafting, new plants and seeds. His wife was equally fond of gardening and much of the produce of their garden went to the wards of St. Mary's Hospital. Visitors to "The Dhoon" were expected to earn their keep and Sareen and Alec kept their guests busy working in the garden.
Fleming loved to browse in second-hand bookshops and was specially interested in history and books on birds and insects, illustrated in colour. He possessed a good collection of water-colours and oil paintings, and had some fine examples of Georgian silver and old English cut glass.
In less serious vein in the laboratory he gave demonstration of cultures of germs which produced pigments, red, orange, yellow, green and violet-almost the colours of the spectrum. By distributing these germs on culture plates, he produced colour pictures, for example a woman's head, boxers in a ring, a mother feeding her baby from a bottle, a ballet dancer and a reproduction of "The Dhoon". He also constructed bacterial rock gardens, with the penicillin mould as moss and pigment-producing germs as brilliantly coloured flowers. Once when Queen Mary paid a visit to the hospital, he included an exhibition of these bacterial paintings. Her Majesty was not amused and hurried past.
Fleming's work has been of the utmost benefit to suffering humanity, and it was fitting that at the end his ashes were interred in the crypt of St. Paul's Cathedral close to the tombs of Wellington and Nelson and that of Florence Nightingale. On a white marble slab are the words "Remember before God, Sir Alexander Fleming, F.R.S., Discoverer of Penicillin, whose ashes rest beneath this Plaque. Born 6th August, 1881. Died 11th March, 1955". His name will surely be remembered for ever.
